Impaired mitochondrial function results in increased tissue transglutaminase activity in situ.
Tissue transglutaminase (tTG) is a transamidating enzyme that is elevated in Huntington's disease (HD) brain and may be involved in the etiology of the disease. Further, there is evidence of impaired mitochondrial function in HD. Therefore, in this study, we examined the effects of mitochondrial dysfunction on the transamidating activity of tTG. Neuroblastoma SH-SY5Y cells stably overexpressing human tTG or mutated inactive tTG were treated with 3-nitropropionic acid (3-NP), an irreversible inhibitor of succinate dehydrogenase. 3-NP treatment of tTG-expressing cells resulted in a significant increase of TG activity in situ. In vitro measurements demonstrated that 3-NP had no direct effect on tTG activity. However, 3-NP treatment resulted in a significant decrease of the levels of GTP and ATP, two potent inhibitors of the transamidating activity of tTG. No significant changes in the intracellular levels of calcium were observed in 3-NP-treated cells. Treatment with 3-NP in combination with antioxidants significantly reduced the 3-NP-induced increase in in situ TG activity, demonstrating that oxidative stress is a contributing factor to the increase of TG activity. This study demonstrates for the first time that impairment of mitochondrial function significantly increases TG activity in situ, a finding that may have important relevance to the etiology of HD.